Evaluating antithrombotic activity of HY023016 on rat hypercoagulable model.
The generation of thrombus is not considered as an isolated progression without other pathologic processes, which may also enhance procoagulant state. The purpose of this study was to assess whether HY023016, a novel dabigatran prodrug and an oral direct thrombin inhibitor, or dabigatran etexilate, another thrombin inhibitor can improve the state of whole blood hypercoagulability in vitro/vivo. By using whole blood flow cytometry we explored the effects of HY023016 and dabigatran etexilate on thrombin and ADP-induced human platelet-leukocyte aggregation generated in vitro. With the method of continuous infusion of thrombin intravenous, we successfully established a rat hypercoagulable model and evaluated the effect of HY023016 or dabigatran etexilate in vivo. HY023016 was able to inhibit thrombin- or ADP-induced platelet P-selectin or CD40L expression, leukocyte CD11b expression and formation of platelet-leukocyte aggregates in dose-dependent manner. Dabigatran etexilate was unable to affect ADP-induced platelet P-selectin or CD40L expression, leukocyte CD11b expression and formation of platelet-leukocyte aggregates. Based on rat hypercoagulable model, dabigatran etexilate could reverse thrombin-induced circulatory system hypercoagulable state in a concentration-dependent manner. Dabigatran etexilate also inhibited electrical stimulation induced formation of arterial thrombus in rat under hypercoagulable state, and extracorporal circulation-induced formation of thrombus in dose-dependent manner. Compared with dabigatran etexilate, HY023016 showed nearly equal or even better antithrombotic activity, regardless of reversing the cycle of rat hypercoagulable state or inhibiting platelet-leukocyte aggregation. In surrmary, HY023016 could effectively improve hypercoagulable state of circulatory system.